Table 1-List of current teleconsultation services
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works, medical telemetry systems, and monitoring devices, which provide varying degrees of telepresence capabilities within a connected healthcare environment. 2 The application of these technologies for delivery of accurate and reliable remote health care has undergone extensive transformation and improvement during the past decade. As the cost of telecommunications equipment continues to decline and access to high-speed communication channels becomes commonplace, many applications have been devised that take advantage of this access to provide some type of remote health care across multiple environments. 3, 4 Driven by the lack of resources and operational constraints in remote and austere locations, the use of technology to enhance health care in the field provides a natural solution that can be applied in several different forms depending on the network and technology resources available at each location. [5] [6] [7] This especially is important in the battlefield and operational theaters in which the US military forces function. The lack of specialized medical expertise in the field necessitates the use of technology to deliver health care to the far forward environment. Furthermore, as both military and civilian casualties continue to accrue in remote healthcare delivery facilities, the lack of specialists' expertise for patient treatment continues to be a critical issue.
Recently, the advent and globalization of high-speed networks (both wired and wireless) in the combat environment within Iraq and Afghanistan have afforded deployed healthcare providers with the tools necessary to institute telemedicine technology to enhance the capabilities of the healthcare sites in the field. However, in order to deploy a telemedical system in the military operational environment, the system had to meet stringent requirements for reliability and effectiveness while providing a mechanism to assist in the delivery of health care to all patients received in the unit.
Implementation in the military environment focused on two critical issues: (1) development of a system for providing consults from specialists to remote providers in the field to guide therapy for atypical patient cases; and (2) using remote consults to provide a better indicator and guidance of the need for evacuation in the field. The use of a specialist's expertise may be required during acute and emergent care cases where these consultants often are not available in the austere, far-forward environment. Furthermore, appropriate use of the telemedical system may result in more appropriate use of the evacuation system by correctly identifying and evacuating those patients that require specialty care outside of the immediate arena.
By using electronic mail (e-mail) capabilities within the remote, austere environment, providers now have the capability to request additional medical information that assists in improving both patient outcomes and streamlining the evacuation requirements for some cases in the field through this teleconsultation program.
Background
The Office of the Surgeon General (OTSG) teleconsultation program began in April 2004. The program originated from the efforts of the Clinical Consultant to the Surgeon General for Dermatology to develop a centralized system or method for providing dermatology consultations to deployed healthcare providers. Dermatology has been practiced widely in the remote telemedicine environment in the past. 8 Other small-scale or regional telemedicine programs had been implemented in the past as well, such as in Operation Joint Endeavor in Bosnia, 9, 10 at Walter Reed Army Medical Center, 11 and at the Naval Medical Center in San Diego. 12, 13 However, this program represented the first centralized effort to track and monitor Army telemedicine activities worldwide, with particular emphasis on providers in remote and austere locations.
Minimally, the proposed program had to be accessible from anywhere in the combat zone using existing low bandwidth technology. The Army Knowledge Online (AKO) e-mail system was chosen as the ideal solution for this program. All deployed medical personnel currently have access to the system via the Internet from all operational medical facilities. The system provides a centralized, Web-based data repository and e-mail management tool for information exchange across the US Army and any Department of Defense-designated affiliate. Using the built-in capabilities of the AKO system, personnel in the field can communicate with other personnel anywhere in the world using standard e-mail capabilities. Additionally, through the formation of online "communities", AKO users can create discussion forums, user groups, and establish protected Websites to post information only for authorized users.
The Department of Dermatology at Brooke Army Medical Center was selected to serve as the initial specialty to test the feasibility for the teleconsultation program. The Great Plains Regional Medical Command provided administrative and consultation management support while OTSG provided information management support. Based on overwhelmingly positive feedback from referring physicians, the test phase of the program was discontinued within 60 days, and the program was expanded immediate- 2  27  40  2  3  2  3  3  7  85  4  Turkey  0  0  0  0  0  2 
Program Management
The teleconsultation program is overseen by a program manager who receives and monitors all teleconsultations to ensure compliance with provisions of the Health Insurance Portability and Accountability Act (HIPAA) of 1996, and to ensure that the consultant's recommendations are transmitted within the 24-hour, OTSG-mandated time period. The project manager also facilitates collaboration among specialties by routing consultations from one specialty to another. Referring physicians may contact the project manager whenever they require assistance for a specialty not listed in the formal contact groups. Subspecialties such as Allergy and Immunology, Endocrinology, Gastroenterology, Neurology, Obstetrics and Gynecology, Oral Pathology, Orthopedics, Pulmonary Medicine, and Urology all have participated as consultants for one-on-one teleconsultations and/or have agreed to provide standby service when contacted by the project manager. Furthermore, the project manager is aware of the geographic locations of all the subspecialty assets that are located in and out of the combat theater, and is able to route the consults to the appropriate location.
Program Overview
Currently, each medical subspecialty is managed by a "clinical champion" who is responsible for recruiting consultants to answer teleconsultations and developing a call schedule. Some subspecialties, such as dermatology, have individual consultants on call for specific days, while others, such as ophthalmology, place entire groups on-call for a designated period of time.
Specialists desiring to participate in the teleconsultation program must go through an extensive review process. Although the process has been streamlined, currently, it takes between two and four months from inception until the first teleconsultation is answered. When a specialty is approved for inclusion in the program, an announcement is sent to the senior healthcare leaders in a current combat theater.
One of the initial and primary goals of the teleconsultation program was to reduce the number of evacuations from the theater by using the subspecialty experts to render remote care. However, referring physicians soon began using the teleconsultation service for routine, second opinions. As healthcare providers gained experience with unfamiliar medical conditions not usually experienced in their normal practice, the number of teleconsultations per referring physician declined.
Initially, healthcare providers deployed into the Iraq and Kuwait combat environments were the primary audience for the program. As healthcare providers became aware of the program and the number of available subspecialists for consultation increased, the number of countries from which teleconsultations were transmitted also increased. Currently, teleconsultations have been received from Afghanistan, Bosnia, Chad, Diego Garcia, Egypt, Honduras, Germany, Italy, Iraq, Korea, Kuwait, Kyrgyzstan, Okinawa, Pakistan, Qatar, and US and Australian Navy ships serving in the Middle East. The program also was expanded to support military and public healthcare providers supporting Hurricane Katrina.
Thirty-one data elements are monitored for each teleconsultation. The project manager creates a Microsoft Word (Microsoft, Inc., Redmond, WA) file for each teleconsultation that consists of the referring and consulting physicians' initial and subsequent e-mails and any images that are attached. Most consultants delete their recommendation after answering a teleconsultation. If the referring physician has problems at a later date and sends a re-consult, the project manager retrieves the file and makes it available to the on-call specialist. The average teleconsultation from a referring physician consists of one or two paragraphs with two or three images. Consultant recommendations usually are one or two paragraphs in length, but collaboration among specialties obviously increases the size of the file. One case of pesticide poisoning of a young child that stretched over three months involved many different collaborating specialties and exceeded 20 pages in length.
When the program began in April 2004, the average email size including digital photographs was between 500 kilobytes and one megabyte. The advent of cheaper digital cameras with greater memory has resulted in an increase in the e-mail size. The average file size is now 2 mB. It is not uncommon for e-mails to contain between 6-12 mB of images. Because consultants are under pressure from their information management directorates, many risk exceeding the allowed size of their e-mail inboxes. The project manger uses compression technology to keep the official records under 100 kBs. This compression unfortunately may degrade the image quality when a reconsult is transmitted to the on-call consultants.
Example Cases
Two example cases are provided, one involving a burned soldier in the field, and the other involving an atypical skin lesion (Appendices 1 and 2) . Note that the time from ini-tial consultation to the first response from the specialist was <4 hours.These cases illustrate typical scenarios, whereby care was managed remotely through the use of the teleconsultant medical specialist.
In the first case, a marine sustained first and second degree burns from a flare. The consultation recommended appropriate lubricant, dressing, and exercise. The second case involved a 50-year-old man with a recent growth on his neck.The dermatologists suspected malignant melanoma. Surgery was performed that confirmed this diagnosis.
Future Directions
As improved and more robust networks are implemented in the austere and remote environments, real-time video teleconferencing systems may be used for providing real time consults and diagnosis of acute cases. The AKO system recently added a "video chat" capability, whereby individuals may communicate securely via a video format, although the resolution of this video capability currently is suboptimal for widespread clinical use. Other new uses of telemedicine encompass the use of medical imaging, such as microscopic analysis of blood smears to accurately diagnose malaria. 14 The ability of specialists to interact with remote healthcare providers will enhance the ability of the consultants to provide better diagnosis and treatment regiments. Similarly, if a "real time" consult can be obtained through the use of teleconferencing systems, patient evacuations may be further improved during acute and emergency cases and result in preventing delays in evacuation decisions or treatments that may negatively impact patient care.
Limitations
This study was descriptive and retrospective in nature, and thus, has limitations worthy of discussion. First these data are retrospective and may not represent all teleconsultations performed in combat. Furthermore, there is no method for follow-up for the consultations and the final diagnosis may have been different than the original diagnosis, thus verifying the appropriateness of the evacuation. Finally, these consultations did not undergo secondary review to determine accuracy of diagnosis and disposition.
Conclusions
Telemedicine and teleconsultation use cutting-edge technology to bring specialized medical expertise to the remotest corners of the globe, where sub-specialty care, and even primary care, often are not available. Furthermore, its use may be expanded to incorporate areas affected by disasters due to natural hazards or terrorist attacks, where medical care will be in short supply. The Department of Defense's model of telemedicine is a vibrant example of a structured and well-monitored program, benefiting and educating both patients and providers around the world. Further research and close monitoring is needed to validate the clinical efficacy of this practice, as the capabilities of telemedicine will continue to grow at the rapid pace of technological advance. This is a partial thickness burn with budding apparent and should heal in 10-21 days. Prophylaxsis with antibiotics is not indicated for this or any burns. This can be treated with BID silvidene cream or bacitracin with daily shower and washing the area, no significant scrubbing. If silvidene is used all remaining silvidene from the prior application must be washed off therefore BID washing with soap and water or pseudoeschar will appear (a white to grey appearing film which is a combination of serous discharge and cream). If bacitracin is used only one wash with soap and water is needed and the ointment can be applied BID, no pseudoeschar will appear. Once healed keep moist with moisturizer BID and PRN and keep ROM of the shoulder during the healing process. Thanks for including the burn consult on this transmission. If there are any questions please feel free to contact us at the USAISR again using the burn consult service. I would add a lubricant such as petrolatum to the daily regimen. There is crusting of the lesions (not sure these are impetiginization). Soaking the lesions daily with normal saline soaked guazes may help remove loose crusting. Agree with continuing the antibiotic coverage. After the lubricant is applied would put on a non stick dressing such as telfa daily. ROM exercises would be useful. I defer definitive advice to the folks who do this on a daily basis at the BAMC Burn Center. Please include me in that e-mail. Thanks. GentlemenThank you for the help. We believe we will be able to care of this Marine here as we have supply for the dressing changes and access to showers daily, but will not hesitate to call for help again. Thank you.
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